Background and aims {#Sec1}
===================

Opioid substitution treatment (OST) with methadone or buprenorphine (including buprenorphine/naloxone) is considered the most effective means of treating opioid dependence. There is ample research evidence of positive outcomes in terms of reduced mortality, morbidity, illicit drug use, and criminality \[[@CR1]--[@CR4]\].

Methadone and buprenorphine are safe and effective when used according to the prescription \[[@CR5], [@CR6]\]. However, if they are used improperly (in a way contravening the prescription) or by people who are not undergoing OST, these substances can carry serious risks. There is a high risk of developing dependence, and overdosing may lead to death as a result of depressed ventilation. If the substances are injected, the risks are similar to those of injected heroin, including overdose, life-threatening infections, and transmission of blood-borne diseases \[[@CR7], [@CR8]\].

Methadone-related deaths have been highlighted as a problem in many countries \[[@CR5], [@CR9]--[@CR12]\]. Buprenorphine, too, has been involved in many deaths, mainly in polydrug poisonings with sedative substances and alcohol \[[@CR13]--[@CR15]\]. Those who have died with these substances found in their body have mainly acquired the substances illicitly, that is, they have not themselves been in OST \[[@CR12], [@CR16]--[@CR18]\].

And yet, the non-prescribed use of methadone and buprenorphine can also bring benefits. According to Harris and Rhodes, who have studied the non-prescribed use of methadone, such use can serve as a "protective strategy" and can enable opioid-dependent persons to control their drug use, improve their social relations, and reduce the transmission of blood-borne viruses as a result of decreased injecting \[[@CR19]\]. Non-prescribed use of buprenorphine has also shown to carry fewer health risks and lead to a better quality of life than the use of heroin \[[@CR6], [@CR20]\].

This article examines experiences of previous, non-prescribed use of methadone and buprenorphine in a group of 411 persons in OST in 5 cities in southern Sweden. The data was collected in 2012 from structured interviews in conjunction with a research project focusing on drug diversion and non-prescribed use of methadone and buprenorphine.[1](#Fn1){ref-type="fn"}

We will discuss (1) how commonly the interviewees engaged in non-prescribed use of methadone and buprenorphine before entering treatment, (2) the various motives for use and whether there are differences between the cities, and (3) which sources the interviewees have used to get hold of the drugs and whether there are differences between the cities. The results are analyzed against an extensive review of previous research on non-prescribed use.

For many years, the access to OST in Sweden was severely restricted, but availability increased significantly following the launch of buprenorphine (Subutex®) in January 2000, from under 600 patients nationwide to almost 4000 patients in 2013 \[[@CR21], [@CR22]\]. This coincided with a sizeable increase in the number of methadone- and buprenorphine-related cases of death. While there were 9 deaths in 1998 where a forensic autopsy found traces of methadone or buprenorphine in the deceased's body, the number increased to 201 in 2013 (the number of cases where a narcotic substance of some kind was detected rose from 286 to 748 during the same period) \[[@CR23]\]. A study of methadone- and buprenorphine-related deaths found that only 20% of the deceased had had a prescription for these substances. It is therefore important to examine the non-prescribed use of these substances.

We focus on the geographical aspect because there is a lack of research that compares similarities and differences of non-prescribed use in different contexts. The drug situation and the availability of OST differ somewhat between the studied cities. This is discussed in greater detail in the "[Methods](#Sec6){ref-type="sec"}" section.

The combination drug buprenorphine/naloxone (Suboxone®) was introduced in Sweden in November 2006 and has been used to varying degrees as complementing or replacing buprenorphine in the five cities that this study was conducted in. We distinguish between buprenorphine and buprenorphine/naloxone where this is relevant.

Previous research {#Sec2}
=================

Non-prescribed use of methadone and buprenorphine is not a large international research area, but there is a growing body of research---especially in the US, Australia, and several western European countries---where the prevalence of non-prescribed use has been examined in different contexts and in different groups of drug users. The motives for this use have also been explored in several studies, while there has been less research on the sources that these drugs come from. Non-prescribed use of methadone and buprenorphine has received little research attention in Sweden or the other Nordic countries.

Prevalence of non-prescribed use {#Sec3}
--------------------------------

Non-prescribed use of methadone began to gain attention at the beginning of the 1970s after the treatment had spread throughout the country \[[@CR24], [@CR25]\]. Ethnographic studies described how methadone had become integrated into the drug scenes, serving as a street drug among heroin users \[[@CR26]--[@CR28]\]. Similar experiences have emerged in many countries where methadone-based OST has been widely used \[[@CR29]--[@CR32]\].

Buprenorphine appeared on the illegal drug market in the 1980s in the form of Temgesic® painkillers \[[@CR33]\], but it was only in the 1990s when it was launched as a medication (Subutex) in OST that buprenorphine became more established among users of illicit drugs \[[@CR6]\]. During the first decade of the 2000s, it became increasingly common in many countries among injecting drug users and those with heroin dependence \[[@CR6], [@CR34], [@CR35]\]. Finland has been one of the most conspicuous examples in this respect, as buprenorphine has been the predominant opioid on the Finnish illegal drug market. Two studies showed in 2007 that buprenorphine was the most common drug among injecting drug users in Helsinki and that 97% of those who sought OST had buprenorphine as their main drug \[[@CR36], [@CR37]\].

Studies on different groups of drug users show variation in the use of methadone and buprenorphine. The lifetime prevalence of non-prescribed use of methadone has varied between 17 and 95% \[[@CR29], [@CR30], [@CR38]--[@CR42]\], while the lifetime prevalence of non-prescribed use of buprenorphine has varied between 8 and 76% \[[@CR37], [@CR43]--[@CR48]\]. The higher prevalence rates are found in studies focusing on individuals whose drug use is dominated by opioids \[[@CR6], [@CR34], [@CR45]\]. The highest prevalence numbers---in terms of both lifetime and current use---is found in studies on those who inject heroin or other opioids and in studies on individuals who have sought treatment for opioid dependence \[[@CR30], [@CR37], [@CR40], [@CR41], [@CR49]\]. A case in point is a Swedish study of non-prescribed use of buprenorphine conducted with 350 interviewees at a needle exchange program in Malmö in 2004. Almost half of the respondents had heroin as their main drug, and as many as 89% of these said that they had used buprenorphine during the past year. Among those whose main drug was amphetamine, the figure was 24% \[[@CR44]\].

That the non-prescribed use varies from one place and time to another may depend on shifting availability and price of heroin and other opioids but also on the availability and setup of OST \[[@CR6], [@CR35], [@CR50]\]. Greater access to OST can increase the supply of methadone and buprenorphine on the illegal market as a result of drug diversion ("leakage") by the patients. However, greater availability can also decrease the illicit demand for these substances, when more people turn toward treatment \[[@CR6], [@CR51], [@CR52]\]. Prior to this study, there are no comparative studies on differences in use between different locations.

Much of the research has focused on experienced drug users, most of all on individuals who have a long-term opioid dependence and/or who inject drugs. The results suggest that methadone and buprenorphine tend to come in late in a person's drug use trajectory and that they are rarely the users' primary choice within the opioid group \[[@CR48], [@CR53]\]. Some results go against these findings, however, at least regarding buprenorphine. The Finnish experiences should be mentioned here (see above), as well as some studies from other countries. In a survey among injecting drug users in the country of Georgia, 11.5% of the respondents said that buprenorphine was the drug that they first developed a dependence of \[[@CR54]\], while a study from India suggested that drug users who had turned to injecting were more prone to using buprenorphine than heroin \[[@CR55]\]. These studies, too, focus on experienced drug users.

Few studies have examined the use of methadone and buprenorphine among younger and/or recreational drug users. A study of ours in Sweden, drawing on register data and interviews with professionals, shows that these substances are very rare among adolescents and young adults who do not already have severe drug problems. We compared three different populations in the study: a general group of grade two high school students (16--17 years of age), a group that had sought help or had been referred to clinics for adolescents and young adults with problems related to alcohol or other drugs, and a group of young adults in care for severe drug problems. Both the register data and the interviews showed that methadone and buprenorphine were generally unknown among high school students and extremely uncommon among clients at outpatient clinics for adolescents. The substances were relatively common among young adults with serious drug problems and were often part of polydrug use \[[@CR56]\].

Motives for non-prescribed use {#Sec4}
------------------------------

The fact that non-prescribed methadone and buprenorphine are mainly used by experienced drug users and by those with an established opioid dependence also shows in the motives driving the use. These are often related to the so-called pseudo-therapeutic reasons, which correlate with the intended medical use of these substances. Pseudo-therapeutic use can aim to mitigate or avoid withdrawal symptoms ("to stay straight"), to take care of one's own detoxification, to stay clean from heroin, or to alleviate pain \[[@CR6], [@CR30], [@CR34], [@CR49], [@CR50], [@CR56]--[@CR58]\]. In the study referred to above at the needle exchange program in Malmö, 87% of those whose main drug was heroin said that they had use non-prescribed buprenorphine for withdrawal symptoms or detoxification \[[@CR44]\].

Another common motive for using non-prescribed methadone or buprenorphine is taking care of one's own OST. The substances are here used as in regular treatment; roughly equal amounts are taken daily for an extended period, with the primary aim of staying away from other opioids. This kind of use has been documented in several studies \[[@CR49], [@CR51], [@CR59]--[@CR61]\].

Barriers to OST have been pointed out as crucially contributing to pseudo-therapeutic use \[[@CR59], [@CR60]\]. In a previous study, we interviewed 27 people who had treated themselves with methadone or buprenorphine for at least 3 months. They had started self-medicating because they wished to change their lives or to cut back on heroin but also because they felt there were barriers to OST. The barriers had to do with difficulties accessing treatment (because of strict admission criteria, limited availability, or a bureaucratic and demanding assessment process), difficulties remaining in treatment (as a result of being involuntarily discharged for relapsing), and ambivalence toward or reluctance to seek treatment (most of all as a result of a fear of stigmatization or disciplinary action) \[[@CR51]\].

Non-prescribed methadone and buprenorphine are also used for euphoric purposes ("to get high"), either on their own or combined with other substances. This is a less common motive, at least in studies with experienced drug users whose main drug is heroin or other opioids \[[@CR6], [@CR30], [@CR42]\]. However, getting high on buprenorphine is common in countries where it has become the predominant illicit opioid \[[@CR62], [@CR63]\].

Economic motives are also claimed to play a role in the non-prescribed use of methadone and buprenorphine, which are often available at an attractive price on the illegal market compared to heroin \[[@CR7], [@CR35], [@CR42], [@CR49]\]. Methadone and buprenorphine also have a demand among patients undergoing OST, when they have failed to pick up their doses or are unhappy with their prescribed dose \[[@CR64], [@CR65]\].

The route of administration of non-prescribed use varies. There are many who take the substances as intended medically, that is, orally in the case of methadone and sublingually (to dissolve under the tongue) with buprenorphine. Injecting methadone carries high risks but is done both within and outside of treatment \[[@CR66], [@CR67]\]. In an Australian study with 312 heroin users, 52% had at some point injected methadone, and 29% had done so during the past 6 months \[[@CR68]\]. Buprenorphine is both injected and snorted relatively commonly \[[@CR6], [@CR30], [@CR34], [@CR44]\]. Buprenorphine is generally much less typically injected than heroin \[[@CR34]\], but there are exceptions. In a Finnish study, 81% of those seeking treatment who had buprenorphine as their primary drug said that they mainly injected this drug. Among those who primarily used heroin and sought treatment, the corresponding figure was 70% \[[@CR63]\].

To reduce the risk of improper use, buprenorphine is often prescribed in a buprenorphine/naloxone combination. Naloxone has been added to make injecting and snorting less appealing.[2](#Fn2){ref-type="fn"} Many studies have shown that buprenorphine/naloxone is injected and snorted to a much lesser extent than plain buprenorphine \[[@CR6], [@CR34], [@CR62], [@CR69], [@CR70]\] and that it is less sought after on the illegal market \[[@CR71], [@CR72]\].

Different routes of administration can relate to different motives for use, as well as the availability of different formulations. Oral administration of methadone and sublingual use of buprenorphine are more common in pseudo-therapeutic use, while the users more commonly resort to injecting when they wish to get high \[[@CR19], [@CR46], [@CR47]\]. There can also be other reasons for injecting: for example, withdrawal symptoms are alleviated more quickly if the drugs are injected. Injecting is also the most economic route of administration, because the bioavailability is at its greatest at injecting (the substances are absorbed more effectively by the body) \[[@CR47]\]. In addition, for some people who have injected for a long time, the very ritual of injecting can be closely associated with pleasure and make the habit extremely hard to break. This is known as the needle fixation \[[@CR73], [@CR74]\].

Sources of non-prescribed substances {#Sec5}
------------------------------------

Where do users of non-prescribed methadone or buprenorphine get hold of the substances? There is not much research on this, but the issue has been examined in several studies since the 1970s. The substances are typically said to come from friends, acquaintances, or family members, who share the drugs among themselves or sell them out of their own legal prescription \[[@CR6], [@CR32], [@CR45], [@CR64], [@CR71], [@CR75]\]. These persons are most often undergoing OST \[[@CR32], [@CR50], [@CR64], [@CR71]\], but there are also those who have been prescribed methadone or buprenorphine to relieve pain \[[@CR76], [@CR77]\]. The drugs are handed over after payment or as a gift in a relationship that builds on favors or friendship \[[@CR32], [@CR48], [@CR71], [@CR77]\]. Bourgois argues that a "moral economy of sharing" often emerges among drug users; in this norm system, it is considered morally wrong not to share among friends suffering from withdrawal symptoms \[[@CR78]\].

Research on the diversion of methadone and buprenorphine by patients in OST is contradictory about the extent of the phenomenon \[[@CR32], [@CR64], [@CR67], [@CR79], [@CR80]\]. While many studies speak for a low prevalence of such drug diversion, this is at odds with the often extremely high prevalence rate reported in studies of non-prescribed use. A previous study of ours suggests in fact that drug diversion may be considerably more common than has been assumed.[3](#Fn3){ref-type="fn"} In this study, 68% of the patients said that they had at some point sold or shared their drugs, and 24% declared having done so during the past month \[[@CR72]\]. For a clear majority, diversion takes place to a limited extent and only sporadically. Only a small group does it more systematically \[[@CR64], [@CR81]\].

Dealers are another major source of non-prescribed substances \[[@CR77]\]. Dealers in this context refer to people who sell pharmaceuticals that they do not have a prescription for (they may of course have got hold of the substances via patients who have acquired them on prescription). Dealers have been declared as the most common source of buprenorphine in a few studies \[[@CR48], [@CR61]\], but existing research has overall found dealers to be a less common source than friends, acquaintances, and family members \[[@CR32], [@CR45], [@CR50], [@CR64], [@CR71], [@CR75]\].

International smuggling of buprenorphine has been documented, especially between European countries. France and the Baltic countries have often been identified as countries of origin for buprenorphine sold at the illegal drug markets in Finland and Sweden \[[@CR82], [@CR83]\]. A study conducted by The National Board of Health and Welfare in Sweden on the buprenorphine seized by the Swedish police found that the countries of origin could be traced in more than half of the seizures. Over 90% of the traced tablets came from abroad, mainly from France \[[@CR84]\]. However, we need to be very cautious in drawing conclusions based on data on seizures, because this data totally depends on the data collection, that is, police efforts \[[@CR85]\]. There is a reason to assume that the police do not prioritize measures against OST patients' dealing and sharing their medication with friends and acquaintances. Based on the study by The National Board of Health and Welfare, it is reasonable to conclude that illegal trafficking represents a not insignificant share of the illegal supply of buprenorphine in Sweden.

Frivolous or dubious prescriptions by doctors are another source identified in previous research. Such prescribing partly reflects how prescriptions are regulated in different countries \[[@CR77]\]. For example, some research suggests that private clinics prescribe larger methadone doses and keep a poorer control than do dependence clinics in the public sector \[[@CR86]\]. "Doctor-shopping," the practice of patients visiting multiple doctors to obtain multiple prescriptions, has been relatively common in countries which lack centrally regulated OST. In France, where buprenorphine is prescribed by general practitioners, 15--20% of the prescriptions have been calculated to be the result of doctor-shopping \[[@CR87]\]. Buprenorphine was prescribed more liberally in Sweden in 2000--2005, before the rules were tightened by The National Board of Health and Welfare \[[@CR21]\].[4](#Fn4){ref-type="fn"}

Other sources, such as online purchases and thefts from healthcare facilities, have seldom been mentioned in the research on non-prescribed use of methadone and buprenorphine. Their role has been marginal in the few inquiries which have specifically studied these sources \[[@CR48], [@CR88]\]. This accords with a systematic overview and meta-analysis of sources of non-prescribed pharmaceuticals in general, where theft and online purchases are recognized as uncommon sources \[[@CR77]\].

Methods {#Sec6}
=======

Sampling, participants, and recruitment {#Sec7}
---------------------------------------

This study involves 411 patients recruited from 9 public and 2 private OST clinics in 5 cities in southern Sweden. Structured interviews were conducted between May and December 2012. The participants were required to have undergone OST for at least four weeks to be included. Table [1](#Tab1){ref-type="table"} shows the distribution of the data between the five cities.Table 1Number of interviews in the five citiesCityNumberProportion (%)Malmö19647.7Göteborg11828.7Lund5413.1Norrköping225.4Jönköping215.1Total411100.0

The five cities were chosen for their varied drug scenes and availability of OST. In the neighboring cities of Lund and Malmö, heroin appeared on the illegal drug market in the 1970s, while Göteborg and Norrköping are more recent heroin cities (1990s). Opioid pharmaceuticals have dominated the drug scene in Jönköping (and later also in Norrköping), but heroin has been uncommon. OST with methadone was introduced in Lund and Malmö in the early 1990s, and methadone continues to be the predominant prescribed drug in these cities. In Göteborg, Jönköping, and Norrköping, OST with buprenorphine began at the beginning of the 2000s, whereas methadone began to be used later (as a result of new national guidelines). Buprenorphine has been the dominant OST drug in these cities but has been replaced by buprenorphine/naloxone in Jönköping and Norrköping after this substance was launched in Sweden in 2007. We have merged these two cities in the analyses to avoid creating groups which are too small. All five cities have had a relatively low availability of OST.

We used two different data collection methods: (1) on-site interviews conducted by the two researchers (Johnson and Richert) and three project assistants and (2) peer-to-peer interviews conducted by patients.

The on-site interviews (*n* = 280) were made in all five cities. Announcements were posted on the clinic walls a week or two before our arrival. Written information and booking sheets were left with a secretary. We then spent 2--10 working days at the clinics, conducting appointed interviews and recruiting more participants among the visitors. The interviews were conducted in private rooms.

The peer-to-peer-interviews (*n* = 131) were conducted in the two largest cities---Göteborg and Malmö---through "privileged access interviewing" \[[@CR89]--[@CR91]\] by nine specially trained patients. The interviewers, five women and four men, had a stable lifestyle and had large contact networks in different patient groups. They recruited interviewees from among their circles and conducted the interviews at various sites outside of the clinics---in homes, cafés, parks, etc. Before the data collection began, both the peer interviewers and the project assistants were trained on the contents of the interview itself and on the interviewing technique. We have discussed in detail the method of privileged access interviewing and the process of recruiting interviewers in a previous article \[[@CR91]\].

Due to the nature of the recruitment procedure, a sophisticated non-response analysis is not possible, but on the group level, we have received information on patient numbers, gender, age, type of medication, average dose, and pick-up routines from the 11 clinics. The clinics had in all 1006 patients, which means that the 411 interviews represented 40.8% of the total population (minimum 24.3%, maximum 64.3%). Table [2](#Tab2){ref-type="table"} shows a comparison between the study population and the clinics' total population. There are significant differences only in pick-up routines; our material has an overrepresentation of patients who pick up their medication on 5--7 days of the week (34.5% vs. 21.2% in the total population) and an underrepresentation of patients who come and get their medication once a week or more seldom (29.2% vs. 42.3%). This difference was to be expected, as most of the interviewees were recruited at the clinics.Table 2Non-response analysisVariableStudy group (411)All patients (1006)*P* value (*χ*^2^ test)Gender (man)74.7% (307)75.2% (757)0.736Age (mean)39.36 (411)39.85 (1006)Medication Methadone53.3% (219)51.6% (519)0.628 Buprenorphine27.3% (112)28.7% (289) Buprenorphine/naloxone19.5% (80)19.7% (198)Dose (mg) Methadone99.32 (219)98.55 (517) Mono-buprenorphine19.02 (112)19.44 (289) Buprenorphine/naloxone18.78 (80)18.88 (198)Pick-up routines 5--7 days/week34.5% (142)21.4% (215)0.000 2--4 days/week36.3% (149)35.8% (360) More seldom29.2% (120)42.8% (431)

Interviewing {#Sec8}
------------

The interview procedure was the same irrespective of who did the interviewing. The participants were first told about the project and its aims orally and in writing. They were told that the study was confidential, that it would not have an impact on their treatment, and that they could at any point stop the interview. The participants could subsequently choose between a gift voucher for SEK 200 (about € 19) or a book, regardless of whether they completed the interview or not.

The interviews were conducted with a standardized questionnaire. The questionnaire had 106 closed-ended and 5 open-ended questions covering the following areas: demographic information, health, social situation, drug use (past and current), experiences of own non-prescribed use of substitution drugs, treatment experiences, current OST and ideas about this treatment, and views on and own experiences of diversion. The interviews lasted on average about 1 h.

Variables and statistical analysis {#Sec9}
----------------------------------

The variables examined in this article build on the following questions:*Medication:* "What is your prescribed OST medication?" Response options: (a) methadone, (b) buprenorphine (Subutex, Buprenotex), and (c) buprenorphine-naloxone (Suboxone).*Length of treatment:* "How long have you been in OST this treatment episode?" Response options: number of months.*Experience of involuntary discharge:* "Have you ever been discharged from OST against your will?" Response options: yes/no.*Use of methadone outside treatment:* "Have you used methadone outside treatment?" Response options: (a) no, (b) yes, only drinkable methadone, (c) yes, only methadone tablets, and (d) yes, both drinkable methadone and tablets. The answers have been dichotomized for the analyses in this article (yes/no).*Use of buprenorphine outside treatment:* "Have you used buprenorphine (Subutex, Buprenotex) outside treatment?" Response options: yes/no.*Use of buprenorphine/naloxone outside treatment:* "Have you used buprenorphine/naloxone (Suboxone) outside treatment?" Response options: yes/no.*Injecting methadone:* "Have you injected methadone outside treatment?" Response options: yes/no.*Route of administration for buprenorphine or buprenorphine/naloxone:* "When you were using buprenorphine or buprenorphine/naloxone, how did you usually take it?" Response options: (a) under the tongue, (b) injecting, (c) snorting, (d) smoking, and (e) other (specify).*Motives for use outside treatment:* "Why did you use methadone, buprenorphine, or buprenorphine/naloxone?" Response options: (a) own detoxification, (b) to avoid withdrawal, (c) own OST, (d) to get high, (e) hard to get hold of heroin, (f) wanted to stay clean from heroin, and (g) other reason (specify).*Sources of drugs outside treatment:* "Where did you usually get hold of methadone or buprenorphine?" Response options: (a) purchased from someone undergoing OST, (b) purchased from a dealer, (c) purchased from a patient in treatment other than OST, (d) from a doctor, from within health care, (e) online trade, and (f) another source (specify).*Street price:* "Do you know the current street price for methadone, buprenorphine, or buprenorphine/naloxone?" The price was cited as per bottle (90 mg) of methadone and tablet (8 mg) of buprenorphine and buprenorphine/naloxone.

The data have been analyzed by frequency and average calculations and cross-tabulations. Chi-squared tests and variance analysis (ANOVA) were performed to establish a level of significance of group differences. All analyses were done in SPSS version 24 for Windows.

Results {#Sec10}
=======

Prevalence of non-prescribed use in the study population {#Sec11}
--------------------------------------------------------

Table [3](#Tab3){ref-type="table"} shows the prevalence of non-prescribed use for the three substances in the study population according to demographic variables, treatment variables, geographical location, and type of interviewer. The use of methadone (87.8%) and buprenorphine (80.5%) is very common in the population, while the use of buprenorphine/naloxone (50.6%) is not quite as common. This is probably because buprenorphine/naloxone had only been used for a few years in Sweden at the time of the interviews and that it was not prescribed at the clinics to a similar extent as methadone and buprenorphine. There are no clear differences in the use according to the demographic variables (gender, country of birth, and education).Table 3Non-prescribed use of methadone, buprenorphine, and buprenorphine/naloxone in the study populationNon-prescribed use of methadoneNon-prescribed use of buprenorphineNon-prescribed use of buprenorphine/naloxoneTotal Whole population (411)87.8%80.5%50.6%Gender Woman (104)85.6%75.0%54.1% Man (307)88.6%82.4%43.0% Chi-2 (*P* value)0.4150.0990.054Country of birth Sweden (333)88.9%82.6%53.5% Other country (78)83.3%71.8%42.1% Chi-2 (*P* value)0.1770.0300.073Education Comprehensive school (195)86.7%82.6%52.9% High school or more (216)88.9%78.7%50.0% Chi-2 (*P* value)0.4910.3240.563Drug Methadone (219)92.7%74.0%45.1% Buprenorphine (112)81.3%87.5%49.5% Buprenorphine/naloxone (80)83.8%88.8%70.9% Chi-2 (*P* value)0.0050.0020.000Treatment period, length of Up to 1 year (138)90.6%88.4%65.9% 1--3 years (140)90.7%85.7%58.6% More than 3 years (130)82.3%66.2%25.8% Chi-2 (*P* value)0.0540.0000.000Experience of involuntary discharge No (262)85.9%80.2%52.3% Yes (149)91.3%81.2%49.7% Chi-2 (*P* value)0.1080.7950.606City Malmö (196)92.9%75.5%51.5% Göteborg (118)81.4%88.1%49.1% Lund (54)88.9%77.8%46.3% Jönköping/Norrköping (43)81.4%86.0%63.4% Chi-2 (P value)0.0120.0350.366Interviewers Researchers (280)88.2%78.6%49.1% Privileged access interviewers (131)87.0%84.7%56.2% Chi-2 (*P* value)0.7310.1420.184

Regarding the treatment variables, a greater share of patients had used those substances that they were later prescribed in OST. This is especially clear in the use of buprenorphine/naloxone. The differences may be down to the patients' positive experiences of non-prescribed use of a certain substance; they may have asked to be given this substance at the beginning of the treatment. It might also be that patients who had been involuntarily discharged from a treatment program had continued to use the substance that they used to be prescribed and were now waiting to be readmitted into treatment.[5](#Fn5){ref-type="fn"} There are significant differences also in terms of the treatment period; patients who had been in ongoing treatment for longer than 3 years have less experience of buprenorphine and considerably less experience of buprenorphine/naloxone. The most likely explanation is that some patients in this group have not had the opportunity to use these substances outside treatment, because they were not available before the patients began their OST. As regards the experience of involuntary discharge, there are no differences. This suggests that the decision to seek OST is generally preceded by the non-prescribed use of methadone, buprenorphine, and buprenorphine/naloxone.

The use of methadone and buprenorphine varies between the cities, while the use of buprenorphine/naloxone seems to be more stable. In Malmö and Lund, methadone was the drug most commonly used without prescription, whereas buprenorphine was the most common drug in Göteborg and Jönköping/Norrköping. In a previous article, we showed that privileged access interviewing may produce different results than traditional researcher interviews, especially when it comes to sensitive topics. Since researchers conducted interviews in all cities, and privileged access interviewers only in Göteborg and Malmö, we have included the type of interviewer as a variable in Table [3](#Tab3){ref-type="table"}. The analysis indicates that the differences between cities cannot be explained by the differing data collection methods. However, the differences correlate with the predominant drug prescribed in OST in the cities under study---methadone in Malmö and Lund, buprenorphine in Göteborg, and buprenorphine and later buprenorphine/naloxone in Jönköping/Norrköping.

Motives for non-prescribed use in the five cities, and routes of administration {#Sec12}
-------------------------------------------------------------------------------

The interviewees' declared motives for use are shown in Table [4](#Tab4){ref-type="table"}, presented in relation to substance and city (many interviewees stated more than one motive). A general pattern is that many interviewees cited several different motives for their use. A clear majority said that they had used the drugs to avoid withdrawal symptoms; this was the most common response for all three substances (and many expressed it as having used the drugs to "stay straight"). Other pseudo-therapeutic motives were similarly common, such as using the drugs for own OST or to stay clean from heroin. Lack of heroin was a common motive for using methadone, but slightly less common for using buprenorphine and buprenorphine/naloxone. Using these substances for euphoric purposes (to "get high") was the least common motive. Around a third had used methadone and buprenorphine in order to get high, but the proportion was lower for buprenorphine/naloxone (17.8%).[6](#Fn6){ref-type="fn"}Table 4Motives for non-prescribed use in different citiesMalmöGöteborgLundJönköping/NorrköpingAll citiesChi-2 (*P* value)Motives for use of methadone(182)(96)(48)(35)(361) Avoid withdrawal symptoms92.989.679.285.789.50.043 Lack of heroin57.154.243.851.454.00.416 Own detoxification64.340.643.845.753.50.001 Wanted to stay clean from heroin56.650.058.328.652.40.017 Own substitution treatment42.321.954.234.337.70.001 Get high24.732.318.860.029.40.000Motives for use of buprenorphine(148)(104)(41)(37)(330) Avoid withdrawal83.883.785.489.284.50.859 Lack of heroin44.945.236.648.644.40.723 Own detoxification53.445.261.054.151.80.331 Wanted to stay clean from heroin43.952.961.054.150.00.191 Own substitution treatment25.744.261.075.741.50.000 Get high35.126.017.145.931.20.019Motives for use of buprenorphine/naloxone(100)(57)(25)(26)(208) Avoid withdrawal77.082.576.069.277.40.601 Lack of heroin39.045.636.026.938.90.434 Own detoxification49.041.140.034.644.00.512 Wanted to stay clean from heroin40.038.648.034.639.90.795 Own substitution treatment25.031.640.050.031.70.076 Get high17.014.020.026.917.80.540

Another pattern is that the various motives are cited to a lesser degree for buprenorphine/naloxone than for methadone and buprenorphine. This indicates that buprenorphine/naloxone is a less popular substance for non-prescribed use. Many interviewees declared spontaneously that they had used buprenorphine/naloxone when they had failed to get hold of buprenorphine (this response option was missing from the questionnaire).

There are significant differences between the cities in certain purposes of use, but the differences vary between the substances and are therefore hard to explain. In the case of own OST, different drugs (methadone or buprenorphine) seem to have been prioritized in different cities, but it is difficult to say why. The motive of getting high was cited more often by interviewees in Jönköping/Norrköping. This might be because synthetic opioids have had a more prominent role on the drug markets in these cities, while heroin has been available more sporadically. The general impression is however that there are no great differences in the declared motives in the different cities.

The interviewees' routes of administration are shown in Table [5](#Tab5){ref-type="table"} for the whole population (some respondents had several routes of administration). The prescribed routes of administration were the most common for all three substances. Just under half of methadone users said that they had at some point injected the drug. It was more common to snort buprenorphine and buprenorphine/naloxone than to inject them. Buprenorphine/naloxone was most often administered sublingually, while injecting was uncommon. Many of those who had injected buprenorphine/naloxone said that the effect of the naloxone had made it a negative experience.Table 5Route of administration for non-prescribed useRoute of administrationMethadone (361)Buprenorphine (330)Buprenorphine/naloxone (208)SublinguallyNV79.7%85.6%SnortedNV70.6%%51.0%Injected47.4%40.9%15.4%Orally100.0%NANA*NA* not asked, *NV* non-viable means of consumption

Sourcing non-prescribed drugs in different cities {#Sec13}
-------------------------------------------------

The sources given by the interviewees for methadone and buprenorphine (which here also includes buprenorphine/naloxone) are presented in Table [6](#Tab6){ref-type="table"}. The results show clearly that patients undergoing OST were the most commonly cited source. This applies to both methadone and buprenorphine and to all cities, except for buprenorphine among interviewees in Göteborg (where dealers were the most common source).Table 6Sources for non-prescribed drugs in different citiesMalmöGöteborgLundJönköping/NorrköpingAll citiesChi-2 (*P* value)Sources: methadone(182)(93)(48)(35)(358) Patient in substitution treatment74.271.066.765.771.50.620 Dealer47.365.625.051.449.40.000 Other healthcare patient12.110.86.334.313.10.001 From doctor/health care6.00.04.22.93.90.107 Online0.02.20.02.90.80.133 Other source56.430.152.117.144.60.000Sources: buprenorphine and buprenorphine/naloxone(143)(95)(39)(36)(313) Patient in substitution treatment75.556.876.972.269.60.013 Dealer48.371.666.766.759.70.002 Other healthcare patient6.30.00.05.63.50.036 From doctor/health care3.53.22.60.02.90.728 Online0.01.110.311.12.90.000 Other source4.214.15.116.78.70.015Street price(ANOVA) Methadone 90 mg2273192423442620.000 Buprenorphine 8 mg1031551082711370.000 Buprenorphine/naloxone 8 mg84127932151120.000

Overall, dealers were the second most cited source for both methadone and buprenorphine, with interesting and significant differences between the cities. Dealers were the declared source of methadone to a much higher degree in Göteborg than in Lund, while in Malmö, the dealers were declared to be a source for buprenorphine less often than in the other cities. Such differences suggest considerable variation between the local drug markets in terms of the availability of illicit drugs and pharmaceuticals.

"Other sources" were cited by almost half of the interviewees in the case of methadone. This category consisted almost exclusively of people who said that they had purchased methadone from Danish patients and/or dealers in Denmark, smuggling small amounts for personal use. Denmark also appears as a source among a great many respondents in Göteborg but to a much smaller extent in Jönköping/Norrköping.[7](#Fn7){ref-type="fn"} There was no corresponding cross-border trade for buprenorphine, which has traditionally not been much used in Danish OST \[[@CR92]\]. It also turned out that some users had bought buprenorphine in Stockholm and that this was more common among interviewees in Göteborg and Jönköping/Norrköping, which are geographically closer to Stockholm.

Other sources---other healthcare patients, doctors/health care, and online trade---were generally uncommon. Certain significant differences emerge between the cities, but the proportion of yes/no responses is so small that the differences are hard to explain. However, the proportion of those who said that they had acquired methadone from another healthcare patient was considerably bigger in Jönköping/Norrköping than in the other cities. This may be linked to what has already been referred to that synthetic opioids have cornered the drug markets in these cities.[8](#Fn8){ref-type="fn"}

Table [6](#Tab6){ref-type="table"} also lists the average price for illegal purchases of methadone, buprenorphine, and buprenorphine/naloxone in the different cities. The prices varied greatly for all substances but were generally lowest in Malmö and Lund and highest in Jönköping/Norrköping. Buprenorphine had a higher street price in all cities than buprenorphine/naloxone.

Discussion {#Sec14}
==========

Our study confirms many of the findings of previous research on the non-prescribed use of methadone and buprenorphine. Such use is very common among those whose drug use is dominated by opioids and especially among those who have sought treatment for opioid dependence. The prevalence rates of non-prescribed use in our study---87.8% for methadone, 80.5% for buprenorphine, and 50.6% for buprenorphine/naloxone---are high but correspond to those presented by previous studies among those who have sought OST \[[@CR30], [@CR38], [@CR42], [@CR43], [@CR45]\].

Similarly, the motives given by the interviewees for non-prescribed use correspond to those named in previous research. The dominant motives pertain to what we have labeled as pseudo-therapeutic reasons, that is, those that align with the intended medical use of these substances \[[@CR6], [@CR30], [@CR34], [@CR44], [@CR49], [@CR50], [@CR56]--[@CR61]\]. It is often the case that the users want to avoid withdrawal symptoms, stay clean from heroin, detox themselves, or take care of their own OST by illicitly obtained drugs. The least common motive was non-prescribed use for euphoric purposes (to get high), but this too was reported by a sizeable minority of about 30% of those who had used non-prescribed methadone or buprenorphine.

Non-prescribed use of methadone and buprenorphine can carry considerable health risks, as we pointed out at the outset. Whether such use should be seen as a serious problem or not depends on how widespread the phenomenon is, but is also connected to which groups use these drugs and for which purposes. Pseudo-therapeutic use among people with an established opioid dependence can also lead to health benefits, which has been raised by many researchers \[[@CR6], [@CR19], [@CR20], [@CR51], [@CR93]\]. Such use can therefore be seen as less serious than if the substances are used for euphoric purposes, by adolescents and young adults early in their drug-using trajectory \[[@CR56]\]. Still, the positive aspects of non-prescribed use must not be read as reducing the problems and risks involved in such use.

Our study also by and large confirms the results of previous research as regards the sources for non-prescribed drugs. The methadone and buprenorphine markets have a structure which differs from that dealing with such illegal drugs as heroin, cocaine, or cannabis. The latter markets often draw on several bigger players who organize networks of dealers on different levels. The methadone and buprenorphine markets are based on substances originating from pharmaceutical companies. These markets are more decentralized, with many players selling smaller quantities of drugs that they have themselves been prescribed \[[@CR28], [@CR64], [@CR76], [@CR94], [@CR95]\]. These are comparatively closed systems of current opioid users and patients undergoing OST \[[@CR39], [@CR64], [@CR96]\]---a reasonable description also for the small-scale cross-border smuggling of methadone that takes place in southern Sweden. At the same time, however, a parallel and a more traditional illegal trade goes on with smuggled buprenorphine \[[@CR82], [@CR84]\].

The diversion of prescription drugs has been referred to as a "disorganized for-profit industry" with many kinds of actors \[[@CR97]\]. This description is only partially applicable to the methadone and buprenorphine market. As we have shown previously, many of the drugs are handed over free of charge between family members, friends, and acquaintances with similar drug experiences \[[@CR81], [@CR96]\]. In the drug scenes that these people know and spend their time in, it is often considered morally right to share one's drugs with those who do not have them at that point and thus risk getting "sick" (with withdrawal symptoms). Drugs may also be sold of course, but it is more often the case that there is an expectation that the person will do a similar favor later, if needed. It is this norm system that Bourgois calls a "moral economy of sharing" \[[@CR78]\].

Our study is the first to examine geographical variations in non-prescribed use. Even if there are some significant disparities between the studied cities, the similarities outweigh the differences. The prevalence of non-prescribed use is very high in all cities, and the predominant motives are pseudo-therapeutic by their nature. This may be because all five cities have a history of insufficient availability of OST. The Swedish model for OST has been called restrictive and oriented toward rehabilitation, placing heavy demands on the patients and exercising heavy control \[[@CR21], [@CR98], [@CR99]\].[9](#Fn9){ref-type="fn"} There has been a policy in all studied cities of discharging patients for repeated relapse, which is likely to be an important reason why many interviewees said that they had used the drugs for their own OST and detoxification and to stay clean from heroin. The fact that a low availability of OST can lead to a high illicit demand for methadone and buprenorphine has also been stressed in previous research \[[@CR51], [@CR61], [@CR65], [@CR100]\].

The Swedish model has gradually changed during the past decade. More treatment is now available, and it has become more oriented toward harm reduction \[[@CR101]\]. These developments had begun at the time when the interviews were conducted, but much of the non-prescribed use examined here has taken place during the previous, more restrictive treatment model.

The geographical comparisons suggest that the drugs prescribed in OST have a great impact on which substances are used outside the treatment. This is not surprising. In Malmö and Lund, where methadone has long been the most common drug in OST, it is also the drug which is the most common substance in non-prescribed use. In Göteborg, Jönköping, and Norrköping, that drug is buprenorphine.

There are also big similarities between the cities in terms of the sources for the drugs. In all cities, patients undergoing OST were the source most often named by the interviewees---with one exception, there were more respondents in Göteborg for whom dealers were the most common source for buprenorphine. Dealers are relatively common sources in all cities. The main difference pertains to the proximity of the interviewees in Malmö and Lund to the Danish illegal market. Many respondents in the two cities said that they had purchased methadone from Danish dealers and patients, which we listed under "other source."

As we pointed out in the research review, many previous studies have found that buprenorphine/naloxone has a lower abuse potential and a lower street price than drugs solely containing buprenorphine \[[@CR6], [@CR34], [@CR62], [@CR69]--[@CR72], [@CR102]\]. These results are also confirmed by our study. Many interviewees did say that they had used non-prescribed buprenorphine/naloxone, but it was less in demand and was available at a lower average price in all cities. The proportion of who said that they had injected or taken buprenorphine/naloxone intranasally was considerably lower than for buprenorphine. This indicates that buprenorphine/naloxone should be prioritized over buprenorphine when possible. Both the Swedish Medical Products Agency and The National Board of Health and Welfare have recommended buprenorphine/naloxone and have advised doctors against prescribing buprenorphine except in special cases, but these recommendations have been implemented in a checkered manner nationwide. In our study, it was only in Jönköping and Norrköping that the doctors clearly prioritized buprenorphine/naloxone over buprenorphine.

Another important implication that emerges from our study is that OST should be more readily available. Those who have an opioid dependence and request to be given these drugs should be able to obtain them as a part of a controlled medical treatment program \[[@CR48], [@CR61]\]. Even if Swedish OST has in recent years grown to be more inclusive, there are still many with an opioid dependence who involuntarily remain outside the treatment system. There are regional differences in this respect, and in some parts of the country, the queues are exceedingly long. Measures to shorten these queues, to lower the threshold, and to increase retention in OST can curb the illicit demand for methadone and buprenorphine.

Controls are still needed in OST to reduce the risk of drug diversion. Well thought-out pick-up routines and supervised dosage are important features in this control \[[@CR11], [@CR81], [@CR103]\]. As such controls entail intrusion and restrictions on patients' lives, the control measures need to be carefully balanced. Misguided or altogether too strict measures mean worse treatment, can lead to lower retention, and may thus increase rather than decrease the diversion problems.

Limitations {#Sec15}
===========

The data was collected 7 years ago. Since then, the access to OST has increased significantly in Malmö, but not in other cities included in the study. Increased access to OST may have an impact on the non-prescribed use of methadone and buprenorphine, for instance regarding pseudo-therapeutic motives.

Our study group consists of individuals undergoing OST, and the majority has a long history of heroin or other opioid use. As regards the prevalence of non-prescribed use of methadone and buprenorphine, the motives driving the use, and the sources for getting hold of the drugs, the results correspond to those attained in previous research on similar samples, but cannot be generalized to other groups.

Another limitation is that the interviews dealt with historical data and lifetime prevalence of drug use. In order to study the prevalence and frequency of current use, a different kind of sample is called for, consisting of current opioid users not undergoing OST.

Conclusions {#Sec16}
===========

Experiences of non-prescribed use of methadone and buprenorphine are extremely common among individuals who have an opioid dependence and are undergoing OST in southern Sweden. Such use typically has pseudo-therapeutic motives but is less common for euphoric purposes. This means that insufficient access to OST is likely to be a major factor behind the illicit demand for these substances. At the same time, patients in OST are the most common source for illicit methadone and buprenorphine, although other sources are also named, such as dealers and international cross-border trade.

Increased access to OST might well reduce the illicit demand for methadone and buprenorphine. Supervised dosage and other control measures are however an important part of the treatment regime to prevent the diversion of drugs to persons not in treatment. Also, buprenorphine/naloxone should be prescribed rather than buprenorphine, because buprenorphine/naloxone has a lower abuse potential.

Alternative concepts that appear in the research are illicit (or illegal) use and non-medical use, but these are less suited to our context. While non-prescribed use is illegal in Sweden, it is unnecessary here to emphasize this aspect, as it is not the focus of our analysis. The concept of non-medical use runs the risk of being misleading, as the non-prescribed use is often driven by medically related (pseudo-therapeutic) motives. We will return to this question later in this article.

If the drug is injected or snorted, naloxone has a high bioavailability and thus counteracts the effects of buprenorphine, which leads to an unpleasant sensation. Taken sublingually, naloxone has a very low bioavailability, and the combination drug works like regular buprenorphine. Buprenorphine/naloxone is available both as tablets and sublingual film. The film sticks onto the palate, which further makes inappropriate use more difficult.

Our previous study builds on the same data set as this article. To say that one has used methadone and buprenorphine outside treatment seems unproblematic for most drug users. The low figures on drug diversion however suggest a problem with such self-reported information. To tell a researcher that they have sold or shared their drugs with others may be sensitive, even if the interviewees trust the researcher's promises of confidentiality. We dealt with this problem by two different data collection techniques, using interviews conducted by researchers and interviews conducted by trained patients through "privileged access interviewing," and then comparing the results. The idea was that the likelihood would grow of the interviewees reporting sensitive information if they were interviewed by an insider with own experience of substitution treatment. The data collection techniques are described in more detail in the methods section.

In 2000--2005, all Swedish doctors with a prescriptive authority were entitled to prescribe high-dose buprenorphine (Subutex). The prescribing of methadone for substitution treatment was however strictly regulated by directives from The National Board of Health and Welfare and was only allowed for psychiatric specialists. As of 2005, the two substances have been regulated by the same directives, and buprenorphine has been regulated similarly to methadone. This was done to prevent overprescribing and drug diversion onto the illegal market.

Patients who had been involuntarily discharged were issued an obligatory ban preventing them from seeking substitution treatment again for a fixed period. This period, set by The National Board of Health and Welfare, was 6 months as of 2005, was reduced to 3 months in 2010, and was abolished in 2016.

We also asked the interviewees what their most common motives had been to use the different substances. "Avoiding withdrawal symptoms" was by far the most common motive with all substances (54.0% for methadone, 48.0% for buprenorphine, and 48.7% for buprenorphine/naloxone), "own substitution treatment" was the second most common motive (14.8% for methadone, 26.8% for buprenorphine, and 20.3% for buprenorphine/naloxone), and "own detoxification" was the third most common motive (9.8% for methadone, 7.9% for buprenorphine, and 8.6% for buprenorphine/naloxone). The ranking order for the most common motives was the same in all cities.

Copenhagen, the capital of Denmark, is close to both Lund and Malmö. A train ride from Malmö to Copenhagen via the Öresund Bridge takes about 30 min.

We also asked the interviewees about their most common source for the drugs. As regards methadone, patients undergoing substitution treatment were clearly the most common source (49.1%), followed by "other source" (that is, Denmark, 25.3%), and dealers (21.3%). Patients in substitution treatment were the most common source also for buprenorphine (56.4%), followed by dealers (35.5%), and "other source" (5.1%). Sources other than these were only marginally important.

From a European perspective, the Swedish model has been marked by strict admission criteria, government rules which have led to discharging patients for repeated relapse, and by a ban which has prevented the discharged patients from seeking admission into new treatment for a certain period.
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